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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electrostatic charge image developing toner having 
such a sufficiently wide anti-offsetting temperature range as to make the toner fit for practical 
use and capable of attaining satisfactory fixability even in high-speed copying. 
SOLUTION: The toner consists essentially of a bonding resin, a colorant, a function imparting 
agent and an electric charge controlling agent. The bonding resin contains at least a 
polyolefin resin having a cyclic structure and the polyolefin resin comprises a resin or a resin 
fraction having a number average molecular weight (Mn) of <7,500 measured by GPC and a 
resin or a resin fraction having a number average molecular weight of >7,500 measured by 
GPC. A resin or a resin fraction having >0.25 dl/g intrinsic viscosity(i.v.), >70°C hot 
deformation temperature(HDT) determined by the DIN 53461 -B method, a number average 
molecular weight(Mn) of >7,500 and a weight average molecular weight (Mw) of >1 5,000 
measured by GPC in the polyolefin resin is preferably contained by <50 wt.% of the total 
amount of the bonding resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the toner for electrostatic-charge image development which uses binding resin, a coloring 
agent, a functional grant agent, and a charge regulator as a principal component The number average 
molecular weight (Mn) measured by GPC the polyolefin resin in which this binding resin has this cyclic 
structure including the polyolefin resin which has cyclic structure at least The resin or the resin fraction 
of less than 7500 range, By limiting viscosity (i. v.) >=0.25 dl/g among the polyolefin resin which said 
number average molecular weight is composed in the resin or the resin fraction of 7500 or more range, 
and moreover has this cyclic structure DIN The heat deflection temperature (HDT) by 53461 -B law is 
70 degrees C or more. And the toner for electrostatic-charge image development with which 15000 or 
more resin or a resin fraction is characterized [ as opposed to / in number average molecular weight 
(Mn) / this whole binding resin ] by ****** rare ****** by weight average molecular weight (Mw) 
50% of the weight or more by 7500 in measurement by the GPC method. 

[Claim 2] The toner for electrostatic-charge image development according to claim 1 characterized by 
being binding resin which carried out 99-0 weight section combination of other resin which becomes the 
polyolefin resin 1 which has cyclic structure - the 100 weight sections from any one or its mixture of 
polyester resin, an epoxy resin, polyolefine system resin, vinyl acetate system resin, vinyl acetate system 
copolymerization resin, styrene acrylic resin, or other acrylic resin. 

[Claim 3] The toner for electrostatic-charge image development according to claim 1 or 2 characterized 
by being that in which the polyolefin resin which has cyclic structure has at least one sort of functional 
groups chosen from a carboxyl group, a hydroxyl group, and the amino group. 
[Claim 4] The toner for electrostatic-charge image development of any of claims 1-3 characterized by 
being that in which the polyolefin resin which has cyclic structure has the structure where the bridge was 
constructed by an ionomer or dienes, or one publication. 

[Claim 5] They are an amide wax, carnauba wax, a higher fatty acid and its ester, and higher-fatty-acid 
metallic soap as a functional grant agent, Toner for electrostatic-charge image development of any of 
claims 1-4 characterized by using at least one kind of wax chosen from a partial saponification higher- 
fatty-acid ester, high-class fatty alcohol, and polyolefine wax and paraffin wax, or one publication. 
[Claim 6] The toner for electrostatic-charge image development of any of claims 1 -5 characterized by 
the polyolefin resin which has the cyclic structure which constitutes binding resin containing the resin or 
the resin fraction of each three molecular weight range (less than 7500, less than [ 7500 or more ] 
25,000, and 25,000 or more) with the measured number average molecular weight (Mn) by GPC, or one 
publication. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention fixes a dry type 1 component magnetism toner, a dry type 
1 component nonmagnetic toner, a dry type 2 component toner, a dry type polymerization toner, a liquid 
dry type toner, and a liquid toner in detail about the toner for electrostatic-charge image development, it 
relates to the toner excellent in **** image clear nature with good toner SUPENTO prevention 
effectiveness, fixable, and transparency. 

[0002] Moreover, this invention relates to said toner applied to a copying machine, a printer, facsimile, a 
color copying machine, a color laser copying machine, a color laser printer, and an electrophotography 
type high speed printer. 
[0003] 

[Description of the Prior Art] an electrostatic-charge image development type copying machine and a 
printer - being related --**** high-definition against the background of the breadth of office- 
automation-izing - the request of a clear and light transmission nature and fixable good copy image is 
increasing increasingly, the bottoms of such a situation, and artificers ~ seven years [ of Japanese Patent 
Application No. which is not exhibited at the time of this application application ] No. 354063 
(December 29, Heisei 7 application) By using the polyolefin resin which has cyclic structure as binding 
resin for toners of a heating roller fixing mold electrostatic-charge image development type copying 
machine and a printer And by making said hyperviscous polyolefin resin contain less than 50% of the 
weight in the whole binding resin When it had been solved or improved, and said trouble was able to 
obtain the copy image of the clear high quality excellent in fixable, light transmission nature, and 
SUPENTO-proof toner nature and used it especially for a color toner, it was said that the description is 
demonstrated. 

[0004] However, in ** et al. and said invention, there was a fault from which fixable [ in the time of a 
high speed / sufficient ] is hard to be acquired that sufficient large non-offsetting temperature width of 
face with which utilization is presented is difficult to get, and it should correspond to the further 
improvement in the speed of a copy rate further. Moreover, although the various fixing approaches, such 
as heating roller fixing, heating belt fixing, pressure fixing, radiation heat dissipation fixing, and flash 
plate fixing, are adopted in case a toner image is fixed to a regular paper or an OHP film, the request of 
energy saving symbolized by the Energy Star regulation in recent years increased, and the development 
request of the toner which can be established by the low voltage force has become strong whenever 
[ low-temperature ]. For the reason, by the heat characteristic of conventional styrene acrylic resin, 
polyester resin, or the polyolefin resin that has the cyclic structure indicated by No. 354063 seven years 
of Japanese Patent Application No., and the mechanical characteristic, whenever [ low-temperature / 
below the present condition ], it could not respond to the low voltage force, and when the heat 
characteristic of these resin was improved, there was a fault in which the preservation stability of a toner 
deteriorates on the other hand. 

[0005] Incidentally, the general formula of the toner in an electrostatic-charge image development type 
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copying machine and a printer is shown in table- 1 . 
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[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is added to the 
effectiveness attained by No. 354063 seven years of Japanese Patent Application No. Sufficient large 
non-offsetting temperature width of face with which utilization is presented is shown, and it can attain 
fixable [ sufficient in the time of a high-speed copy ]. It is offering the toner in the dry type binary 
system which is more highly defined, namely, was excellent in fixable, light transmission nature, and 
clear nature, the dry type nonmagnetic one component system, the dry type magnetism one component 
system, the dry type polymerization system, liquid dry type system, and liquid toner development agent 
of an electrostatic-charge image development type copying machine and the copy image of a printer as 
the result. 
[0007] 

[Means for Solving the Problem] This technical problem contains the polyolefin resin which has cyclic 
structure at least as binding resin. The number average molecular weight (Mn) measured by GPC the 
polyolefin resin which has this cyclic structure The resin or the resin fraction of less than 7500 range, By 
limiting viscosity (i. v.) >=0.25 dl/g among the polyolefin resin which said number average molecular 
weight is composed in the resin or the resin fraction of 7500 or more range, and moreover has this cyclic 
structure DIN The heat deflection temperature (HDT) by 53461 -B law is 70 degrees C or more. And in 
measurement by the GPC method, number average molecular weight (Mn) is solved, when 15000 or 
more resin or a resin fraction uses the binding resin with which weight average molecular weight (Mw) 
is characterized by ****** rare ****** 50% of the weight to this whole binding resin or more by 7500. 
[0008] Therefore, this invention relates to the toner for electrostatic-charge image development 
characterized by this binding resin containing the polyolefin resin which has said **** structure on said 
conditions in the toner for electrostatic-charge image development which uses binding resin, a coloring 
agent, a functional grant agent (generally wax as a release agent), and a charge regulator as a principal 
component. The polyolefin resin which has the cyclic structure used here is the copolymer of alpha 
olefins (a wide sense non-ring type olefin), such as ethylene, a propylene, and a butylene, and an 
alicyclic compound (cycloolefin) with double bonds, such as a cyclohexene and norbornene, and has 
transparent and colorless and high light transmittance. The polyolefin resin which has this cyclic 
structure is the polymerization object obtained by the polymerization method which used for example, 
the metallocene system and the Ziegler type catalyst. 
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[0009] It is indicated by JP,5-339327,A, JP,5~9223,A, JP,6-271628,A, etc. as a synthetic example of the 
polyolefin resin which has this cyclic structure, and is obtained by carrying out the polymerization of 
one or more kinds of monomers of a non-ring type olefin, and one or more kinds of monomers of a 
cycloolefin in existence of the catalyst which consists of at least one kind of the metallocene which 
consists of cocatalyst, a zirconium, or HAFUNIRUMU, such as aluminoxane, preferably especially by 
20-80 degrees C and the pressure of 0.01-64 bars -78-150 degrees C. 

[001 0] Since a metallocene catalyst is activated, the condition that the metallocene catalyst was 
dissolved in the inert hydrocarbon of aliphatic series - or aromatic hydrocarbon melts a metallocene 
catalyst in toluene, and reserve activity and a reaction are performed in a solvent. The activity of a 
catalyst, the molecular weight of a request of a specific polymer block, and desired molecular weight 
distribution must respond how, and the conditions of polymerization time amount and polymerization 
temperature must be adjusted. 

[001 1] Moreover, the reaction brewing mole ratio of a non-ring type olefin and a cycloolefin can be 
changed in the large range, are 50:1 - 1:50 preferably and are especially adjusted preferably to 20:1-1:20 
by the polyolefin resin which has the target cyclic structure. A copolymerization component prepares 
ethylene as non-ring type polyolefine, and prepares a total of two kinds of compounds of norbornene as 
a cycloolefin, and when making it react, the glass transition point (Tg) of the annular polyolefin resin of 
a resultant is in the inclination for Tg to also go up, when it is greatly influenced by these brewing rates 
and the brewing rate of norbornene is made to increase to them. For example, it is 10 - 15 % of the 
weight about the brewing presentation ratio of norbornene. If it carries out, Tg will become about 60-70 
degrees C. 

[001 2] Moreover, since the number average molecular weight of the polyolefin resin which has cyclic 
structure, and the physical-properties value of limiting viscosity change according to polymerization 
conditions, such as reaction time and reaction temperature, they can obtain said resin which has desired 
number average molecular weight and limiting viscosity by this. The polyolefin resin which is used by 
this invention and which is transparent and colorless and has cyclic structure with high light 
transmittance The number average molecular weight measured in GPC preferably less than 7500 1000 to 
less than 7500 More preferably, less than 1500, 3000 to less than 7500 and 15000 less than weight 
average molecular weight are in less than 4000 to 15000 range more preferably from 1000, and are i.v. 
(limiting viscosity) <0.25 dl/g. The resin of HDT(heat-deflection-temperature DIN53461-B) <70 degree 
C hypoviscosity, 7500 to 50000 and weight average molecular weight preferably 7500 or more 15000 or 
more [ the number average molecular weight measured by the GPC method ] May be in the range of 
1 5000 to 1 00000 preferably, may be mixture with the resin of HDT>=70 degree C hyperviscosity in 
i.v >=0.25 dl/g, and Or [ whether a peak has one molecular weight distribution and it has the resin 
fraction which has less than 7500 number average molecular weight, and the resin fraction which has 
7500 or more number average molecular weight, and ] Or there are two or more peaks and the resin 
fraction in which a resin fraction with at least one of peaks [ them ] carries out owner Perilla frutescens 
(L.) Britton var. crispa (Thunb.) Decne. of the less than 7500 number average molecular weight, and has 
other peaks may have 7500 or more number average molecular weight. When the polyolefin resin which 
has this cyclic structure consists of mixture of a component with which various number average 
molecular weight etc. differs, a resin fraction is each resinous principle before mixing, and means the 
resin partition which classified the last composition product with suitable means, such as the GPC 
method, when other here. In addition, when these resin fractions are close to mono dispersion or mono 
dispersion, as for Mn saying [ 7500 ], Mw is mostly equivalent to 15000 here. 
[0013] The polyolefin resin which has the cyclic structure of the aforementioned quantity and 
hypoviscosity Since it has the aforementioned number average molecular weight Mn, weight average 
molecular weight Mw, limiting viscosity i.v., and heat deflection temperature (HDT), Since Mw/Mn 
used as a scale showing degree of dispersion of molecular weight distribution is close to 1-2.5, a small 
thing, i.e., mono dispersion, and mono dispersion Heat response nature was quick, the toner with strong 
fixing reinforcement could be manufactured, and it has contributed to the electric stability which fixing 
not only becomes possible, but shows the preservation stability of a toner, SUPENTO toner nature, the 
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homogeneity of the amount distribution of electrifications, and fixed-ization of electrification / electric 
discharge effectiveness by the low voltage force whenever [ low-temperature ]. Here, when this 
especially resin of hypo viscosity is close to mono dispersion or mono dispersion, the heat response 
nature as the so-called toner, like melting and coagulation behavior are shown in an instant becomes 
what was more excellent and is desirable. 

[0014] Moreover, since excelling in transparency was checked, what has transparent and colorless and 
high light transmission nature, and added azo pigment permanent RUBIN F6B (Hoechst A.G. make), for 
example, was fully sheet-ized with the press machine after kneading can fully apply the polyolefin resin 
which has aforementioned quantity - and the cyclic structure of hypo viscosity also to a color toner, 
moreover, the resin concerned - DSC - in measurement by law, the heat of fusion is very small and it 
can also be expected that the energy expenditure for fixing will be reduced sharply. 
[001 5] Moreover, since the polyolefin resin which has hyperviscous cyclic structure has the 
aforementioned physical properties, as compared with the case of this resin of hypo viscosity, it gives 
structural viscosity to a toner and, thereby, raises the adhesive property to copied base materials, such as 
the offset prevention effectiveness, paper, and a film. However, the amount of this hyperviscous resin 
used is 50 % of the weight to the whole binding resin. If it becomes the above, homogeneity kneading 
nature will fall to the degree of pole, and will cause trouble to the toner engine performance. That is, 
high definition, i.e., fixing reinforcement, is high, and the clear image excellent in the heat response is 
no longer obtained. 

[0016] When said polyolefin resin in which binding resin moreover has both the above-mentioned 
hypoviscosity and hyperviscosity including the polyolefin resin which has cyclic structure at least is 
used for the toner for electrostatic-charge image development of this invention, fixable [ non-offsetting 
temperature width of face's / at the time of breadth and a high-speed copy ] improves on an elevated 
temperature and low-temperature both sides, and low temperature and fixable [ low-pressure ] are 
improved by coincidence. 

[0017] In order for said polyolefin resin of less than 7500 hypoviscosity to contribute [ number average 
molecular weight ] in order to expand non-offsetting temperature width of face to a low temperature 
side, and to expand non-offsetting temperature width of face to an elevated-temperature side, said 
polyolefin resin of 7500 or more hyperviscosity contributes [ number average molecular weight ], but in 
order to expand non-offsetting temperature width of face to an elevated-temperature side more 
effectively, existence of said polyolefin resin of 20,000 or more hyperviscosity has desirable number 
average molecular weight here. When the content rate of less than 7500 and 7500 or more molecular 
weight range is desirable and both make [ the number average molecular weight of the polyolefin resin 
which has the cyclic structure over the whole binding resin ] the whole binding resin the 100 weight 
sections, both are more than 5 weight sections more preferably more than the 0.5 weight sections. In 
addition, practical large offset temperature width of face is it hard to be obtained here that both are the 
contents of under the 0.5 weight section. 

[001 8] Moreover, in order to raise the compatibility of the resin of low [ these ] and a hyperviscous 
component in the case of the polyolefin resin which has the cyclic structure which consists of said 
polyolefin resin of with a number average molecular weight of less than 7500 hypoviscosity, and said 
polyolefin resin of with a number average molecular weight of 25,000 or more hyperviscosity, it became 
clear that it is continuously effective in non-offsetting width to add the polyolefin resin which has the 
cyclic structure of the inside viscosity of or more 7500 less than 25,000 number average molecular 
weight at s ^ 5 ^ 5 ^ 5 ^ 5 f*^ c5 ^ ss ^ 5 ^"^ 

[0019] That is, also when Mn which the polyolefin resin in which binding resin has this cyclic structure 
including the polyolefin resin which has cyclic structure at least measured by GPC consists of the resin 
or the resin fraction of each three molecular weight range (less than 7500, less than [ 7500 or more ] 
25,000, and 25,000 or more), it is the advantageous operation gestalt of this invention. Here, as a resin 
fraction which constitutes said each molecular weight range, the case where the resin which has 
molecular weight distribution with one or two peaks is divided into the fraction of each of said three 
molecular weight range by Mn display is sufficient, and the case where the resin of the molecular weight 
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distribution which have three or more peaks by mixing etc. has at least one molecular weight peak in 
said each molecular weight range, respectively is sufficient. 

[0020] In order to raise compatibility, inside, it makes the whole binding resin the 100 weight sections, 
and more than 1 weight section of said polyolefin resin of viscosity or the rate of a resin fraction is 
desirable to a case, and it is more than 5 weight sections more preferably. In this invention, the toner 
which Mn mixed the polyolefin resin composed in the resin or the resin fraction of the range of less than 
7500 and 7500 or more both and other resin, and used as binding resin is also excellent in high 
definition, i.e., fixing reinforcement, and realizes a clear image. As other resin, any one or such mixture 
of polyester resin, an epoxy resin, polyolefin resin, vinyl acetate system resin, a vinyl acetate system 
copolymer, styrene-acrylic resin, or other acrylic resin are said here, in this case, the operating rate of 
the polyolefin resin which has the cyclic structure in binding resin, and other resin — the former —1-100 
- desirable -- 20-90 - further -- desirable - 50 - 90 weight section and the latter -- 99-0 - it is 
preferably desirable 80-10, and to consider as 50 - 10 weight section still more preferably. When the 
former is made under into 1 weight section, it becomes difficult to obtain a high definition image. 
[0021] By introducing a carboxyl group into the polyolefin resin which has cyclic structure, 
compatibility with other resin can be improved or the dispersibility of a pigment can be raised. 
Furthermore, an adhesive property with the paper and the film which are a copy base material is made to 
improve, and fixable increase is brought about. However, if an acrylic-acid system monomer is mixed 
with non-ring type olefins and cycloolefins when carrying out the polymerization of this resin, a 
polymerization cannot be carried out by the fall of the activity of a metallocene catalyst. Therefore, the 
polymerization of the polyolefin resin which has cyclic structure first is carried out, and two steps of the 
reaction approaches of introducing a carboxyl group into the degree are taken. 

[0022] The approach of introducing this carboxyl group into this resin is divided greatly, and there are 
two. One oxidizes and it makes a carboxyl group alkyl groups, such as a methyl group which is in the 
end of resin by the melting air-oxidation method. However, since there is almost no branching in the 
case of the polyolefin resin which has the cyclic structure compounded with the metallocene catalyst by 
this approach, it is difficult to introduce many carboxyl groups. Other approaches make a maleic 
anhydride react to the part of the radical which added the peroxide to this resin and was generated. In the 
case of this approach, it is possible to introduce many carboxyl groups on this resin theoretically, but if 
an introductory rate increases, resin will yellow and transparency will worsen. Therefore, it is [ as 
opposed to / when an application is limited with a toner / this resin ] 1 - 15% at a weight ratio. It is 
desirable to introduce a maleic anhydride. It is 1% at a weight ratio to this resin. Installation of the 
maleic anhydride of the following shows effectiveness to neither compatibility with other resin, nor the 
dispersibility of a pigment. Moreover, a maleic anhydride is 15%. When it exceeds, it becomes easy to 
generate intermolecular bridge formation, molecular weight increases to the degree of pole, and 
kneading nature and a grindability stop being suitable for practical use. The same improvement is 
realizable also by introducing a hydroxyl group and the amino group by the known approach. 
[0023] Moreover, in order to raise fixable [ of a toner ], the structure of cross linkage can be introduced 
into the polyolefin resin which has cyclic structure. One of the approaches of introducing this structure 
of cross linkage adds diene monomers, such as norbornadiene and cyclohexadiene, it makes them react 
with non-ring type olefins and cycloolefins, and is because the polyolefine which has 3 yuan cyclic 
structure is obtained, the end which shows activity by this approach even when this resin has no cross 
linking agent — having — well-known chemical reactions, such as oxidation and epoxidation, — or it is 
functionalized by having the structure of cross linkage by adding a cross linking agent. 
[0024] Other approaches are giving the structure of cross linkage by adding metals, such as zinc, copper, 
and calcium, to the polyolefin resin which has the cyclic structure which introduced the above- 
mentioned carboxyl group, carrying out mixed fusion with a screw etc. subsequently, making it 
distribute as a very fine particle equally, and considering as an ionomer into resin. The technique of an 
ionomer itself is the purpose which acquires toughness, and the terpolymer of the ethylene containing 
the carboxyl group which is neutralized partially or completely and can serve as a gestalt of the metal 
salt of bivalence is indicated (U.S. Pat. No. 4,693,941 specification). It is about 20 - 80% of the 
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carboxylic-acid radical about the polyester resin Plastic solid which contains the ionomer of unsaturated 
carboxylic acid in the Patent Publication Heisei No. 500348 [ six to ] official report in the same purpose. 
What was neutralized with zinc, cobalt, nickel, aluminum, or copper (II) is reported. 
[0025] In the toner of this invention, in order to raise offset tightness, the well-known functional grant 
agent was used, but in order to improve this engine performance further, it turned out for addition of a 
wax to be effective. At least one kind of wax chosen from a polyolefine wax and paraffin wax as an 
amide wax, carnauba wax, higher- fatty-acid and its ester, higher- fatty-acid metallic soap, partial 
saponification higher- fatty-acid ester, high-class fatty alcohol, and nonpolar wax can be used as a 
functional grant agent as a polar wax here. 

[0026] That is, a polar wax works as outside ** by polar difference to said polyolefin resin which is a 
non-polarity, and the polyolefine wax of a non-polarity etc. functions as outside ** for surface ******** 
which mainly originates in the lowness of the molecular weight, and it is thought that it contributes to 
improvement in un-offsetting nature. The toner for electrostatic-charge image development of this 
invention can add other additives to the above-mentioned binding resin a coloring agent, a charge 
regulator and a functional grant agent, and if needed, and can obtain them by approaches, such as a well- 
known approach, for example, kneading, grinding, and a classification, conventionally, and a plasticizer, 
lubricant, etc. are added further. 

[0027] In this case, as a coloring agent, well-known things, such as carbon black, diazo yellow, copper- 
phthalocyanine-blue, Quinacridone, and carmine 6B, monoazo red, and perylene, can be used 
conventionally. Moreover, as a charge regulator, well-known things, such as the Nigrosine color, a fatty- 
acid denaturation Nigrosine color, a metal-containing Nigrosine color, an alloy group fatty-acid 
denaturation Nigrosine color, 3, a chromium complex of a 5-G tertiary butyl-salicylic acid, quarternary 
ammonium salt, triphenylmethane dye, and an azo chromium complex, can be used conventionally. 
[0028] Furthermore, to the toner of this invention, the lubricant which consists of fatty-acid metal salts, 
such as plasticizers, such as colloidal silica, an aluminum oxide, and titanium oxide, and barium 
stearate, calcium stearate, lauric-acid barium, can also be added. The toner of this invention can be used 
as a dry type 1 component magnetism toner, a dry type 1 component nonmagnetic toner, a dry type 2 
component toner, a dry type polymerization toner, a liquid dry type toner, and a liquid toner. 
Furthermore, this invention is applicable to a copying machine, a printer, facsimile, and an 
electrophotography type high speed printer as a full color toner again at a color copying machine, a color 
laser copying machine, and a color laser printer. 
[0029] 

[Example] An example and the example of a comparison are given to below, and this invention is 
explained to it still more concretely. The measuring method of the physical properties about the 
polyolefin resin which has the cyclic structure used by this invention is a GPC Measuring condition 
for :molecular weight measurement which is as follows. The molecular-weight conversion approach: 
Standard polyethylene use Column used : JORDI-SAEULE 500x10 LINEAR Mobile phase : 1, 2- 
dichlorobenzene (135 degrees C) 
(A part for rate-of-flow 0.5mL/) 

Detector : measuring method of differential refractometer limiting viscosity: It is 0.5g of this resin to 
decalin lOOmL. It was made to dissolve equally. Intrinsic viscosity in 135 degrees C at the time (the 
preparation approach 1 of a toner) 

Dry type nonmagnetic 1 component and dry type binary system; 1 % of the weight (the Hoechst A.G. 
make, copy charge NX) of charge regulators, 4 % of the weight (the Nippon Fine Chemical Co., Ltd. 
make, BNT) of amide waxes, and a mist silica (the Wacker Chemie make — ) the Magenta pigment (the 
Hoechst A.G. make --) as HDK-H2000 0.5 % of the weight and a coloring agent It is the mean particle 
diameter of about 1 0 micrometers after mixing 89.5 % of the weight as permanent RUBIN F6B5 % of 
the weight and binding resin, carrying out cooling coagulation after carrying out melting kneading at 
130 degrees C with 2 rolls, carrying out coarse grinding of it and detailed-ization-classifying with a jet 
mill. It prepared and the toner was created. 
[0030] (The preparation approach 2 of a toner) 
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Dry type magnetism one component system; 40 % of the weight (the Titan Kogyo K.K. make, BL100) 
of magnetic powder, 1 % of the weight (the Hoechst A.G. make, copy charge NX) of charge regulators, 
and a wax (the Nippon Fine Chemical Co., Ltd. make --) 4 % of the weight of BNT(s), 0.5 % of the 
weight (the Wacker Chemie make, HDK-H2000) of mist silicas, 52.5 % of the weight is mixed as 2.0 % 
of the weight (Shiroishi calcium company make) of calcium carbonates and binding resin as an extender 
and a structural -viscosity amelioration agent. Mean particle diameter of about 10 micrometers after 
carrying out cooling coagulation after carrying out melting kneading at 150 degrees C with 2 rolls, 
carrying out coarse grinding of it and detailed-ization-classifying with a jet mill It prepared and the 
toner was created. 

[003 1 ] Dry type polymerization system; 1 % of the weight (the Hoechst A.G. make, copy charge NX) of 
charge regulators, (The adjustment approach 3 of a toner) 4 % of the weight (the Nippon Fine Chemical 
Co., Ltd. make, BNT) of waxes, and a mist silica (the Wacker Chemie make --) the Magenta pigment 
(the Hoechst A.G. make --) as HDK-H2000 0.5 % of the weight and a coloring agent Machine 
distribution mixing of the permanent RUBIN F6B5 % of the weight is carried out at the monomer 
component which is equivalent to 89.5 % of the weight of binding resin at the time of the 
polymerization of binding resin, and it is the mean particle diameter of about 10 micrometers by 
interfacial polymerization. It prepared and the toner was created. 

[0032] Liquid dry type system; (Preparation 4 of a toner) 40 % of the weight of toners and 60 % of the 
weight (exon company make, Isopar H) of electrolytic solutions obtained by the formula of a dry type 
polymerization system were mixed, it kneaded in the sand mill, and the toner was created. 
Liquid toner; (The preparation approach 5 of a toner) As the carbon black (Mitsubishi Chemical make, 
MA-7) 1 weight section, the charge regulator (Hoechst A.G. make, RIFUREKKUSUBURU R51) 0.5 
weight section, and binding resin, the 98.5 weight sections were mixed as a coloring agent, 40 % of the 
weight and 60 % of the weight (exon company make, Isopar H) of electrolytic solutions were mixed, it 
kneaded in the sand mill, and the toner was created. 
[0033] 
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The radical genuine article nature of the polyolefin resin which has the cyclic structure used for this 

invention is shown in Table 2. 
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Tg: Glass transition point sample No.l (MT845), No.2 (MT854), and No.9 (MT849) are polyolefin resin 
which has cyclic structure, and they are the thing of hypo viscosity, hyperviscosity, and inside viscosity, 
respectively. 

[0035] sample No.3(T-745'-MO): the duality of ethylene and norbornene - sample No. 10 (T-745) 
which are a copolymer - a peroxide and T-745 - receiving - a weight ratio - 7% What [ the maleic 
anhydride was made to react and introduced the carboxyl group ] 

About 70% of carboxyl group of sample No.3 (T-745'-MO) which introduced sample No5. (T-745'-CL) 
and a carboxyl group What neutralized with zinc and was made into the ionomer. 
[0036] Tough ton NE2155: Tg=65-degree-CMC100: The toner prepared with Tg=69 degree C, 
Mw=53000, Mn=23000, and the Mw/Mn=2.3 above-mentioned toner methods of preparation 1, 2, and 3 
was put into the commercial electrophotography copying machine (PC 100 by the canon company), and 
the performance test was performed. Next, the toner prepared with the toner methods of preparation 4 
and 5 was put into the commercial electrophotography copying machine (FTby Ricoh Co., Ltd. 400i), 
and the performance test was performed. The result was collectively shown in Table 3. 
[0037] 
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In examples 1-8, 20-30, and the examples 1, 2, 5, and 6 of a comparison, although two kinds of toner 
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adjustment approaches are used, since the toner presentation and the resin frame are common, the result 
in evaluation criteria is the same. 

[0038] The sample which all copied a copy rate and fixing temperature to recycled paper by 10-degree- 
C unit in [ ten sheet ] part 1 10-140 degrees C for /was rubbed 10 times with the rubber using the 
Sutherland abrasion resistance test machine using the toner prepared by the formula the evaluation 
approach and criterion 1 fixable [ each ]. the load in that case - 40 g/cm2 it was . Printing concentration 
was measured for the sample with a Macbeth style reflection density plan. ** and less than 85% were 
made into O 75% or more, and the measured value in each temperature made [ the case where at least 
one was less than 65% ] 85% or more O for x and 65 or more % [ less than 75 ]. 
[0039] 2) The data copied to recycled paper using the toner adjusted by the formula of each image 
visibility were measured with the image sample by Dataquest, Inc. The thin line resolving power and 
gray scale of a copy image were made into the criterion, and thin line resolving power made ** x and 
201 to 300 dots per inch, and made O 301 or more dots per inch for 200 or less dots per inch. Moreover, 
about gray scale, at every step of each gray scale, the reflection density ratio between an image sample 
and a copy image made ** x and 65 or more % [ less than 75 ], and made 75% or more O for less than 
65%. 

[0040] 3) Use the Magenta color toner adjusted by the formula of a light transmission nature example 
and the example of a comparison, and it is 100 micrometers of thickness respectively. The sheet-like 
sample was created. The light transmission nature of the sheet sample concerned was measured using 
the part light filter which has a peak in 624nm. x and 8 or more % [ less than 1 1 ] were made into **, 
and 11% or more was made into O for less than 8% of permeability in 624nm. 
[0041 ] 4) Measure specified quantity ON ** and 5g of toner adhesion carriers which carried out one- 
week **** and friction processing in a SUPENTO-proof toner nature developer box for the toner and 
the Powdertech ferrite carrier which were indicated for the example and the example of a comparison. It 
is put into soapy water, static electricity removes the toner which carried out surface adhesion, and only 
carrier magnetism powder is taken out with a magnet. The magnetic powder was immersed into the 
acetone, dissolution removal of the SUPENTO toner of surface welding was carried out, and the weight 
change before and behind immersion processing made O and 0.2 - 0.5% **, and made 0.5% or more x 
for 0.2% or less. 

[0042] 5) The printing concentration of the non-image part of the sample which all copied a copy rate 
and fixing temperature to recycled paper by 10-degree-C unit in [ ten-sheet ] part 90-180 degrees C 
for /was measured with a Macbeth style reflection density plan using the toner prepared by the formula 
of each un-offsetting nature. It presupposed un-offsetting the time of printing concentration being 0.2 
(printing concentration of paper = 0.15) or less, and the non-offsetting bound temperature gradient made 
O ** and 21 to 40 degree C, and made [ 0 degree C ] 40 degrees C or more O for x and one to 20 degree 
C. 



[Translation done.] 
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